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mm i] H£±fO£<4:t>, TWtftl, n& 

So 

[11*313] TH'Mftttl*, iHk-teD7.Mc'>&<4: 
&£${k-*7£)lt£Lfc, L< li^»tf©S 

SSf tft 4: t § c 4: 1 1 3 mim. 1 * It li 2 1 E 

[H$g4] 8{k*U9AlC'>4< fc&Kfl:^*7*£g 
£Uc, IMIftfc L < li2Mif^0il£ll{kajfre>&S 
TftHWtWiO*ift*6 3 0 nmfcfcttSJStfr^tf 2. 

3 5W±-pJb5!l4:%1«6l:'r4ll««K 2£fc(i3 20 

[Il^il 5 ] llBfktolfcTffllKfttol 4: wmzWc 

4 lcic!K®t£3£. 

[ii*n 6 ] ±ffl!infk«ji%i^*t. l < mmmv 
mtm^TBtiircctmmttmmmi. 2, 

3 , 4 $ fctt 5 CEiCflifi. 
[fll$g 7 ] ±§JiHklll£$HkY ^>*7 Lfc 
&{k&£T^lffLfci:fc£1#®fcT5ti£EK 2, 30 

3 , 4 i 6 iceKottSStu 

[11*11 8 ] ±«{ktii£gHk^ y '>*7 Aic&fbfe u 

7 L fcKftfcfc TffM L fc c 4: 4: 1" § II 
*IiK 2, 3, 4, 6tfctt7tE*0«Sfifio 
[11*319] ±<Mg{tfol©iiSW* 1 0 n mWTfc Lfc 
Cfc*#»i:*5tt*iSK 2, 3, 6, 7Sfcl±8(C 
Ett®«ff&tiL 

[11*31 1 0] TfllKitHBlOHW* 8 n mO±fc Lfc 
Ci:^®t-T?.ll*3lK 2, 3, 6, 7, 8$fctt 
9 KEttQWfSfc 40 

iB*Lte»fl:»*^ft*Tfl!l»ffcttloK)?* 2 5-4 

Onm, $lOTt©il!i£8~2 5 nm, 
4 yyijhSZ&n. < t fcKffc-fc U 9 A£g£ Lfcg£» 
{kftfr&&S±MKftfoB©IS»*2 5-4 5 n mi: I 
kZt%mttZm$&l* 2, 3 S 4, 5£fcl*6 

[11*311 2] T«a»fkftife«i:tf±«»^**Bft^ 
■b u 7 AK'M < 4: t>SMk~*7£g£ UfcWkttll: 
U AO, TiJ&fk^ljf ©US* 2 5~4 0nm, II 50 
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2 

ft§t<D{££$ 8 - 2 5 n m, fe«fctf±IH»ft»10lWP 
£2 5-4 0 nmt L fc 4: 1 5 11*31 K 
2, 3, 4, 5*fc(i6JCE«©*ffi»fio 

[11*311 3] tg£££fc, #i L <&§!©'>&< <k£ 
4: U <«!!©#£«£ 
3at% fe>h) WTfc Lfcc * 

51l*3lK 2, 3, 4, 5, 6, 7, 8, 9, 1 0, 

1 lSfcttl 2 tcEfgQtSStiL, 

[l«*3l 1 4] fuEf«*3l 1 ^611*31 1 3fc!B*0« 

«Lht'>4<4:tx Tlllttl, ^liilfc^yU:! 
i£{k^l£II#«l Lfc«il»*flMK 7* h U 77 

£ tf ±fl»< fcftl*ffi£o>< * - yjgtf 4: 1 5 c 

[^©PUHftM 
[0 0 0 1] 

^^ssfflmffiss. *n««bffls^mait l < ass* 

[0 0 0 2] 

* - > 4: l fc^sit 5 mm mnmzmz l fc^M 

[0 0 0 3] flAtf, S B l^fflt^=nfcTV77H'g 
■Kfi^iiSnsWiSSflBCWfcSI-H 4 tCT>-r J: 5 
aW«Sfi2lH:» ^7^Sffi204:, CO^^lfi 

tfR (*) fe> G («) fe, B (f ) fe£*ft**n«fe 

H4;®^4:cofBl©^it (BJRIBiasffi) KRtfSti, c<0 
B^0|5{fi^e.©^^ ; &K±-ri.ji7tl274:, ±E* 

o««i25±tei«iisnfcaw«i23i:» coaw«i 

23±tC pgl $ nfcE(R]M24 T * « tlT 

t^5o 

[0 0 0 4] ■?• LTs ±E3^«SZ3li, X U > 
ftfciI9MttTOc£9IM2ftT^So C©SBMt 

$A*fcKffc»*SaiQLfc I TO»fflS^l£<f<Jffl«nT 
V^5o I T0»»OJtfiJfittfe«fe J E-2. 4X10" Q- 
c mSfiTfe 0 , aK«ffi4: LTlHf KfiJffl^nS 2 4 
0 n mSSOMJPOlt^ ^OffiUfifitttfeJ:* 1 0Q 
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/□ssts*. 

[0005] tfcs mmmvmtitixitcvmz 

s - 7 l * & ad l t tf§ $ s ti § if m tffc] e» ti T ^ 3 
Cft6ttV^tit>±CI TO«lJ:9*0IMtitf 

[0 0 0 6] 1 9 8 2^B*TMflli*tlfcS7@ 10 

i Tomxmit^y^mm ( i o»«) **si 

T±IMt^©JSffltfJr<f£ft, 3: ft, H&fcEffl 
[0 0 0 7] #t^T\ ftHSSSHli, ^7^7^ hi: 

wt}t\,*zt)\ sis^n^gfiii, Ayt^jv 20 

[0 0 0 8] £l^ttA&;g361l4l £ LT, 0!l*tfH3 

J: & i: 7 - 7 -e ;l/ * -321 £JR&fltl b £££ 4: L ft 
t»€>jWHM!ftT^«. £ft, H2C«iCHfc*-rJ:5 
tc, frEgfi40Ofll!!!!fcgSt«50*ESLfcEt*Sftia 

[0 0 0 9] 4*5, # 7-7^1/2-32, 42tt, flUtf 
R G50 » G 01) , B (*) Ulclfe^nft^ltt 

©at (wt, ^tcffli^tie-r) *\ wfzvw-y^ 40 

[0 0 10] t&k 02tStJ:^fcfKS^*;l/ (ffiH 

*m it±Lft-w<DSS) K\zmm&&m% 

l ft t, © D 7 A*f ijffl L ft t ©Htf$ V 5> nt ^ 
§0 £ft> ^3{c^-r«fc^(c, ^*;l/rtfcfiWK31*E 
i:oi:fl:(i> Hfl5S1g30±fcI 

»Wfc40oo*«o £ft> EWKfctt. affi^<t 50 
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it, mmmghmmmnmt ixmmmtzit 

[00 11] 5ft$*flM-f<5£li:LT, «e*«to, 

l^tlTl^fto LfrU $ls^Sff©^oo{ii 

©KSf , &1* L t> ffifi*'* t & <D i: tti^*. & < 4 o 
TtT^fto £ft, 7;l/5^7Xai, jSJI^tfy^Sffi 
i: ft L ftif 1 5 KStrtstf ffiTt Sfcl^BaHt.* 

ofto 

[0 0 12] uCOftfc, KWli:UTffl»ffll*ffl^5C 

tf, mit7)i*-' i 7Ltm$ixK<Dmmti\ 

1 o%ngffn^) o 

[0 0 13] LfrUSfCte, ^77s^7v7s^7^H^ 

±^ffMLftif-&> SftA^DWnW^t^KStf 
SO, Sft, SS^&»ttlLfcNa (thU7A) H© 
7;l/*'J^SK«t')Jg^ J fe}S (v^yu—>3» 

t»jssnfca*sii4» itiioiii'ii mi 
mutett* m&*>mim<m*Mmffm$tix 

[0 0 14] *ie^#eti, ±iBLftl!BII*j»i*r*¥ 

tiLrnzm l fcik. mm t%& mmzmtz m 

*«*LT^«. -T*t)-5, g*5±tcffMbftS i 0 2 
HtTSfi*^fS»l'\07;i/AU^JioH:»*K± 

±.L£itLtzt<DXhZ>o 4*, T^I5$nT^«Sfi 

6«»1^<D7;U* v &m<D&m±z%£% t ©t t 

(i^l^i^fto 

[0 0 15] U*^U S i 0 2 KiiS35»li:©ffiSft 

^ii^ftfe, s i o 2 m±£&mm&mLitttes 

t5Ci:^}f^Lfto tftfeS* S«±te^fiKtfcS i 

0 2 li:ig^li:©^^^fl:%iill^JfML, c© 
SfbNlMWI«S i 0 2 ^i:lg^j?li:<DS5l14^foJ± 
£-&3fcaoffi*li:Lfcfc0?fc»K ^ft> Soffit 
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tftSKfbtoSIBlfcSU ±«*ftHllfc(i, 
[0 0 16] S^±fCS i 0* J»*dt«f*BR 

±{cs i o 2 mzamt&ttiiiBiWEff* to^sic 

(i, S i 0, !©$II&lcg1£{c3 0 0Xa±©^-* 
yy*frftd£9l^*-5. V-fntLTfe, SSI's© 10 

s i o? i©tf«fc{i*nS&tf^ftfc«>, £*±^©s 
£l$$©»l§l©ffMb£--3©tS<I (811) KTl 

s i mzf&mLtc'ikic&mmmmm&mz 
Bfctzcttmm*). tit. s i o 2 mtzmm 

x h < 4 5 b v ^ fTfc 4 P«gii 8£ Lit. 20 
[0 0 1 7] Jx^llcrJ* B B B liM«^©&fiJ££ 

lfc£Jftl£©^IS£ffi£©S«'<*->S#£xy 

f fc, xy*yy©ISK£U*iWlll©"tM Fxyf-y 
J: *©»*, »^ 30 

*lfefcSWil©^©fiJffl«!i*^fiT1-4i:^-5raSt 

[0 0 I 8] ±2ELfcEa5T'!i, &&?ili££&fb 

ti, ffl£»lfc«fctfII{kft»lli©§iJ* Kfcto»«©ffl 
f, jti^illl^gl, «m & L < (£ E L (x 

tzctmmmmm) #£i;*t>©T*&*o 
[00 1 9] 

[5SI«U^tSli] *RiB(itt±©HHjS 
lc**ft£ftfct>©-e, *©!!!£?-£ bC3li, 50 
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flMStt (S&tt) ^LX7f>W6<, AO, ffi 
£L££iaj£©«fl*£t3«®g«*£&-f5c 

[0 0 2 0] 

[HH%«?i*t5fci6©^g] *fg^f ±ERIB 

[0 0 2 1 ] tftfe-s, »*a i S£ 

Tv TftWKk*!*, Kffc-feU U cftlc 

Rfbi'-y HJ7A, Kfk^l/3x«>A, &$ftx^7, S 

©5 5fr6»M?ftfc l «8U±©ISfk1*l*iI£LfcS£ 

SHbto i: 1 5 <: ttz mmm tLtzmr-h 

[0 0 2 2] *^*««©Tfllllfkft*tfe^Tt4, IS 

©N aH©7;U* l J^l©IS^?il^©ffi^ J &RS±1"5 

fbftSti, 7* hUy^a-b7.^ffl^P)n5x<vf->^ 
jfcfc J; 9 x y tlft V\ 2Sc5£L fctf&T'JM $ n 

3/cJ6, TfflJ&fc%ltt±fflSKfctoBfc<fctfffl£»ffii© 

/ ^ - - y m 1 1 x y ?- y ? j nt\ im ? n n 

±C»iSi:LfcTllllWk*lU:ilWtt 

mmwLzt, m®w-y£W%.$imz&rcc>t 

[0 0 2 3] &^T\ *»ffi#6ttSeKttW*(T-3fc 

l, '>^< fctKfbx^r^giiptntffliii 

7€;i/7 7X (^ b b b1) tL<(i7 ; e;i/77X^ (^ B B B 
M^c) i:tn^, Sfi^6©NaH©7;l/*U&l©SS 
^»l^©f£IR*J;t)5fiHfcl»±Ttr, SS©SW 
a:tttflWtf««:i:*lli^LJ:n*SI*rs. 

©fi^**i!?4 < 4: t ^fbxt7 i: 1 5 c i: 1 1 
Zimm 1 tcl21©«8il^i: Lfcfe©-Pa&»), Sfc, 

tfc»kx*r*fi^ufc, iN B B MtL<«^ B B B 

gtt© jg^Ufb^i h 1 5 c -b 4: l * It 

it 2 icEmommm^t Ltz^x-h^ 

[0 0 2 4] ||{b-bU7A^©ltfbx^7©^ljD 
3at% (K^— b>h) W±^»*t<, $5>tc(i 
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5 a t % (&?^-*y\-) MlttZCtifZ^m 
U\ fiU K{k-*7"*i8fifc&taT3fc*SII{btf£ 
DffSK^o C©fci6. BfbfcytfA'xORfb-* 
7©^Pl(i, £Ji{kff±i;fc^«fc9iii£&£*5<: i: 

#as u\ 

[oo2 5] bu$ l/c Tfwb^i, mm 
*s&v±m{tmm%mircmmits mm 

S, SSia*i:4«o c©£Jcof*fPM£>tt&W£ 
»#Jl4lcfcfe55WUi» IHk^y7AfC'>&< 

$g 1 , 2 $ m3iztm<DWMmmt l ££>©?& 
[0026] mmmm>w-ytt%Wi£, 

'>* < i: t ±<PHi?fk1%f ft i a Sg^iiM^x y f - > y L 

u »ir**«»5'-A' ki (emi) tixm^ 

i|££tt. ±IIIR{biMK©><*-yfciltt^gT<6 
0 . ±HI8!fkftl*Wx 7 * > 4 o T t «t) 
t\ ±«IR{b&l©£ffiffiffiffl&S<T«fcfc 
l\ t*fc^ HlHiiLTtt. I'vf^ttiH, 30 

WSfbiMfcTllliKHMfcHBfciKb* y 7 AfOfc 
< £ t Kfb-*7*gS L fcfi^Rfbttfc zmitcC 

I) tt «i§ST'*oTt», ftft^ttfroXigil*©! 
»>-;v K1U: * c i: T * « . 
[0 0 2 7] WifiLfciafc, ffi^»IS±fc^tSII 

mm (immmm) ii, mmmtommti 40 

T©8»J*»fc*T*3»>, *ffi*«©lUStt (BAA) 

IHT41©«[IMl:tt3!«IWB«ft* c U\ II* 

31 6 fcffifcS&HU: c nicSo'f 4 $ tifc t> ©?\ ±§J 

fcCfc*Hatt5M*«K 2, 3, 4*fctt5fcE 
*©t Lfck©7£§ 0 
[0 0 2 8] #<^T\ «ll£$ B B a S&S)E©tt8ii:TS 
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±«8fb»««©«Sl«fiS[tf*Ttf*c tic 
o^Tt,ttW*frofc. ^©fSJU. ±«{k^ilJI£lt 
fb^^AfcSWtSSSIfcfbtofcTJBfiJcU Sfc, 
CtifcRfb-fe U 7 A£^jjptnttlS:W4* s &i{£?'t. A -1 

frSfllfiltOSlfcfc^Ttt* £ ©1^7^7 7 7. (IP 
B B B M) SSV>tt7^7rxS (lEHHtf) T'fcSCi: 

[0 0 2 9] fkt>*>. 11*317 t *3 I^Ttt. illlt 

k«f«li:1-*i«ll, 2, 3, 4 $fct± 6 tiSK© 

2, 3, 4, 6*fctt7fcE«©*«gffii:b;fct>©T 
[0 0 3 0] #^T\ Sffi±fCfl5fi?f5«lii*Sit« 

±mm<tm<omttm*M <f t# 

1IU\ *?P£f 5tt, C©j£fc"^Tt,fctt*fT 
l\ ±Wk^ll^lJil OnmOTCTMtml 

ttt, mmmMmm \ onmujt ltzz. t* 

fflktt%mtUAl* 2, 3, 6, 7*fctt8fcK*© 

[0 0 3 1 ] ^^T% S«^6©N aH 

©7;l/* 'J ^!©IS^iiM^©ra^ <fc 0 »HKI»±t 
5 fc ttT« k^l ©Miitt 8 n m«± 4: t S C 4: A^a 

Ttt, ^5l^ft4Lfc«1^4:-ri)C fcfcffijfi: 
L, TWktll©!)?^ 8 n mfiUfc LfcC fc%«p« 
4:ti)IS*^K 2, 3, 6, 7, 8^fctt9tCfet© 

[o o 3 2] -7i *mk%t>znMm%ft3mmt 
bfflmmttziciz. T«iKfb*i*»fb-by 7 At 

ilSfk^l^^fki'>v ? 7A{c'>4< ttSfb-b'J 7 a 
*«£bfc!tfbttfc:T}&KU TilKfk^l©! 
JP* 2 5 n m~ 4 0 n m, ffiRffMff ©KIPt 8 n m~ 
2 5 n itu ±fiJi$fk^l©ll?^ 25nm~45nmi: 

So H5te, il*3Sl l ©»W»c«t>*«JIK©-ffll© 
#ft8!¥©777*;fx* (05*©ftifiA) . 0 5T' 
ffl^fc*«WK«t)SWiJitt, IWb-t'J 7At^fkx 
*y*jjanl/fc"F«Kfb*« (»JR7cJR*/-*'»h 
i: U -fey 7Atx^-7^?^T- 1 5 a t %gsiDL 
fcg^Hlk^l) Oll*3 2nm, S^ffKl (ft* 
1 . 0 a t %. H*0. 5 a t %Str!8£&) ©KJP* 
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1 2nm, Bft-fyS^AKBft-tySi*, ffltXX, 

jgTc^y-A^yhtufcis^gigt, -by 7 a* 

8. 5 a t %, XX£3 a t %, ?$y*0. 5 a t 
%, mMyWLtLrzmS&itVB) ©HJ?£3 9 n 

Ttmmitm (mmz;-t>oyhtimm 

WT\ -b'J7A£8. 5 a t %, 7X£3 a t %, ^2 
>£0. 5at%> JSaJ>r>^->AkLfciB^»ftft) 
KTfi^»Kl (ft* 1 • 0 a t %, «*0. 5 a t % 
tty^ftft) (ffi£KfMM>lWlia 

4 3 4 nm, ffiKffM©BV(i 1 2 nm) ©ftftlii^ 
©?77*£fo-&TieLTV3 (0 5 <*>©{&$! B) „ 

[0 0 3 3] #t/^\ *£f!B#5tt* *^iil^t>5« 
IflJigfk^l^©^*-^!^^?, ±fflJ 

(emi) icafflLfcJg^o, #iift§i»fcov>Tfci* 

attfcKft-fcU 7A£'>&< i: feK{t-*7*i!£Lfc 
ilft&fkWcTffMU fro, TiMfk^I©!!?* 2 

5 n m~ 4 0 n m, «&S8SM©§IW* 8 n m~ 2 5 n 
m, ±W*(l:»l©il»*2 5 nm~4 Onmil-t^;: 

FH (EMI) {c^S^ail^-r^Ci: 
tft'fS, H6t, »5R«1 2©f8Efcffifc*«»I© 
-0!l©M8iS*©^7*5Vf (06$©fl££C) c 

7>hi:U *y$A£^*7W?&)("Cl 5 a t % 

aaraLfcMMUW ^64*t«i»i:*i©iw* 3 

2 nm. (ft* 1 . Oat %, §S1*0. 5 a 
t %£tytBftft) ©HIP* 1 2 nm, &fk-t'J 7AK& 

U *U ^Afc-*?*!!?!**? 1 5 a t %SJnLfe 
ftttft) *»64*±«»{k»l©«** 3 0 n m LT 

(kill (K*rc**7-**>hfcLfcJ£?&*'^ * 
■J7A*8. 5a t%, XX*3at%, ^£>*0. 
5 a t %, SSBf v-^Ai: LfcmSffltW KTa& 
ffUl (ft* 1 . 0at%, m*0. 5 a t %^tT«ft 

ft) mntmrnm (m%mtmmm&&* 3 4 n 

m, tg&lf !©§!!?& 1 2 nm) ©ftfti§i^©^7 7 
*ftfe-£Tf2LTV5 (B6 4'©tt*SD) o 
[0 0 3 4] ffl£»lil*S&{t1&ET'«8*5 

KOV-ryu— >3 >©RS±©fcto) , 3 a t % (JR? 
/<— feyh) *fi*3ftft7G**»fci$iin**ci:# , £ 
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tCfctfTf 5o £<Dfctb. ^©ftS©}^!*!^ 
UK®*, #«14*«J:DH</ v E»©i:1"3Ci:tfPJ&fc£ 

§0 tfcfc^ M$Bi 3tc*5^Tli> KSffM%, ft 
t L < fcHHO* < i: fc&ftfti: U 

fttL<t±a©^**3 a t% h) W 

Tfcbfc£4:*1«Ri:-r S»*Sl> 2, 3, 4, 5, 

6, 7, 8, 9, io, 1 1 1 2icEm<Dmm& 

[0 0 3 5] #^T\ 4tCt3^T{i, 151211* 

g i *p &a*« 1 3 icmmmmmvwtmx'&o 

SKMSB, §g&^life<fctf ±§M{kftl*lI#*ili Lfc 
Sll^ffMft, 7*HJV7n***JBV\ Tlit 

*Br£©> < * - 1 1 Z> c t 4: t 
©SijS£i£i:Lfct»©?&3. 
[0 0 3 6] 

[ft$©m©M&] WTfc, *5E^©*M©«!S©- 
(Mffift D0i fc^f J; 5 i 

ffissi ^ s i o 2 m<mm) ^affitn-hsn 

/c7-^7XS1filO±K*l^5*ffMLT^§o « 

■ii 5 & x/^yyy&KT, TIIW2, is 
mm 3 , s idiKfkftB 4 zwcmmm ltz 

fitgll 1 fCfe^TJi, T«k^l 2 ©UP*50nm, Sl^ 
311 3 ©IIP* 150nm, ±«k^ll4©lli* 8.5nm 

[0 0 3 7] ll ^TWSAtmm 2 ^fk* U 7 A* 

(Da t% (Ji^^— feVh) KT, ^fk-^7"*15a t 
%j&bQLfcfc©T«L/co ±fPJK^l4ti, 
^{k-T>v ; 7A*3j:D : M(k-tU7A^64§gftKfk^ 

fcu *©«««, aaa^^ttfc^feft^ftia?© 

3^© a t% (K?^— fe>b) KT, ^(k^V^^A* 
66.7a t% (IB?'*— bVh) » ^{k-b'J 7A*33.3a 
t% (g?^— t>h) tLfco ^V^T\ a^ffl3 

atcftfej:tfa%»aniu^aftfttcT^Lfct© 

T\ |gftft©Sii^li> IS98.5 a t% 

h) , ft 1.0a t % (flF><— t>h) , a 0.5a t % 

[0 0 3 8] *^T*, *^ffi(5IJ 1 K&taSailSffi 1 
tt, WT©Kii7'ni-txCTSiiUfc. r*t>S, #5 

ml re 
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(54) ELECTRODE SUBSTRATE AND ITS MANUFACTURE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrode substrate having a high 
reliability (durability), an excellent etching property and further an excellent 
mass-productivity at a low cost and having a multilayered laminated film in which 
a silver based thin film is interposed between oxide thin films. 
SOLUTION: In an electrode substrate 1 provided with a substrate 10 on which a 
laminated film 5 comprising at least a lower oxide layer 2, a silver based thin film 
3 and an upper oxide layer 4 are laminated successively, the lower oxide layer 2 
comprises mixed oxide prepared by mixing cerium oxide as a main component 
and one or more oxides selected from the group of yttrium oxide, zirconium 
oxide, niobium oxide, hafnium oxide, tantalum oxide and tungsten oxide. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The electrode substrate characterized by considering as the mixed 
oxide which mixed one or more kinds of oxides which used cerium oxide as the 
principal member and were chosen as this from from in the bottom oxide layer 
among an oxidization yttrium, a zirconium dioxide, niobium oxide, an oxidization 
hafnium, tantalum oxide, and tungstic oxide in the electrode substrate which 
arranged at least the cascade screen which carried out the laminating of a 
bottom oxide layer, a silver system thin film, and the top oxide layer one by one 
on the substrate. 

[Claim 2] The electrode substrate according to claim 1 characterized by making 
mixture to cerium oxide into niobium oxide at least. 

[Claim 3] The electrode substrate according to claim 1 or 2 characterized by 
considering as the mixed oxide of the shape of an amorphous substance or an 
amorphous substance which mixed niobium oxide for the bottom oxide layer at 
least to cerium oxide. 

[Claim 4] The electrode substrate according to claim 1, 2, or 3 characterized by 



the refractive index in 630nm of light wave length of a bottom oxide layer who 
becomes cerium oxide from the mixed oxide of the shape of an amorphous 
substance or an amorphous substance which mixed niobium oxide at least being 
2.35 or more. 

[Claim 5] The electrode substrate according to claim 1, 2, 3, or 4 characterized 
by forming niobium oxide with the mixed oxide which mixed the top oxide layer at 
least to cerium oxide like the bottom oxide layer. 

[Claim 6] The electrode substrate according to claim 1,2,3, 4, or 5 characterized 
by forming a top oxide layer with the oxide of the shape of an amorphous 
substance or an amorphous substance. 

[Claim 7] The electrode substrate according to claim 1, 2, 3, 4, or 6 characterized 
by forming a top oxide layer with the oxide containing indium oxide. 
[Claim 8] The electrode substrate according to claim 1, 2, 3, 4, 6, or 7 
characterized by forming with the oxide which contained cerium oxide for the top 
oxide layer in indium oxide. 

[Claim 9] The electrode substrate according to claim 1, 2, 3, 6, 7, or 8 
characterized by setting thickness of a top oxide layer to 10nm or less. 
[Claim 10] The electrode substrate according to claim 1, 2, 3, 6, 7, 8, or 9 
characterized by setting thickness of a bottom oxide layer to 8nm or more. 
[Claim 11] The electrode substrate according to claim 1, 2, 3, 4, 5, or 6 



characterized by setting to 25-45nm thickness of the top oxide layer which 
becomes 8-25nm and indium oxide from the mixed oxide which mixed cerium 
oxide at least in the thickness of 25-40nm and a silver system thin film about the 
thickness of the bottom oxide layer which becomes cerium oxide from the oxide 
which mixed niobium oxide at least. 

[Claim 12] The electrode substrate according to claim 1, 2, 3, 4, 5, or 6 
characterized by having made the bottom oxide layer and the top oxide layer into 
the oxide layer which mixed niobium oxide at least to cerium oxide, and setting 
[ the thickness of a bottom oxide layer ] thickness of 8-25nm and a top oxide 
layer to 25-40nm for the thickness of 25-40nm and a silver system thin film. 
[Claim 13] the silver alloy which made either [ at least ] gold or copper contain a 
silver system thin film - carrying out - the content of gold or copper 3at(s)% 
(atomic ratio) -- the electrode substrate according to claim 1,2,3, 4, 5, 6, 7, 8, 9, 
10, 11, or 12 characterized by considering as the following. 
[Claim 14] The manufacture approach of the electrode substrate characterized 
by making a silver system thin film and a top oxide layer into a predetermined 
pattern configuration at least which is the manufacture approach of said claim 1 
to an electrode substrate according to claim 13, and removed the bottom oxide 
layer using the FOTORISO process after forming at least the cascade screen 
which carried out the laminating of a bottom oxide layer, a silver system thin film, 



and the top oxide layer one by one on a substrate using the sputtering method. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrode substrate which 
arranged on the substrate the cascade screen of the lamination which pinched 
the silver system thin film with the oxide applicable to the electrode substrate for 
displays used for a liquid crystal display or EL (electroluminescence), the 
transparent electrode for solar batteries or a reflector, the electromagnetic wave 
shielding film, or an a ntiref lection film. 
[0002] 

[Description of the Prior Art] The electrode plate which arranged the 
transparence electric conduction film which penetrates the light used as the 
predetermined electrode configuration pattern on the glass substrate, the plastic 
plate, or the substrate in which the semiconductor device was formed is widely 
used for the electrode for a display of various displays, such as a liquid crystal 
display, the I/O electrode which can input directly from the display screen of a 



display. 

[0003] As the electrode plate built into the display unit with which liquid crystal 
was used is shown in drawing 4 expressed typically, for example, the 
transparent electrode plate 21 It is prepared at least in the picture element part 
on a glass substrate 20 and this glass substrate 20. That transmitted light for 
every pixel 22 layers of for example, color filters colored R (red) color, G (green) 
color, and B (blue) color, respectively, The light-shielding film 27 which is 
prepared in the part between the pixels on the above-mentioned glass substrate 
20 (about pixel Mabe), and prevents the light transmission from this pixel Mabe 
grade, That principal part consists of a protective layer 25 prepared all over the 
22 layers of the above-mentioned color filters, a transparent electrode 23 formed 
on this protective layer 25, and orientation film 24 formed on this transparent 
electrode 23. 

[0004] And the above-mentioned transparent electrode 23 is constituted by the 
transparence electric conduction coat etched into the predetermined pattern 
after membranes are formed with a SUPPATA ring. As this transparence electric 
conduction coat, the ITO thin film which added tin oxide in indium oxide is widely 
used paying attention to that high conductivity. The specific resistance of an ITO 
thin film is 2.4x10-4 ohm-cm extent about, and, in the case of the about 240nm 
thickness used for usual as a transparent electrode, the sheet resistivity is about 



10ohms/** extent. 

[0005] Moreover, although the tin oxide thin film, the thin film (Nesa membrane) 
constituted by tin oxide by adding antimony oxide, or the thin film constituted by 
the zinc oxide by adding an aluminum oxide is known, since chemical resistance 
[ as opposed to / each of these is inferior to the above-mentioned ITO thin film in 
the conductivity, and / an acid, alkali, etc. ] or a water resisting property, moisture 
resistance, etc. are inadequate in addition to this as a material of a transparent 
electrode, generally it has not spread. 

[0006] The transparence electric conduction film of the three-tiered structure 
which the front rear face of a silver thin film is made to carry out the laminating of 
an ITO thin film or the indium oxide thin film (10 thin film) as heat ray reflective 
film, and is constituted in the 7thlCVM held in Japan in 1982 on the other hand is 
proposed. The transparence electric conduction film of this three-tiered structure 
has sheet resistivity with low about 5ohms / ** extent, and the application to the 
above-mentioned transparent electrode is expected taking advantage of that 
high conductivity, and use is also actually being carried out. 
[0007] Subsequently, although it could say that the transparency mold liquid 
crystal display of a liquid crystal display which contains the light source (lamp) as 
a back light was common, since a transparency mold liquid crystal display had 
large power consumption with the lamp for back lights, when it was a cell drive, 



its time was short, and it had the problem that thin-shape-izing and a 
miniaturization are difficult in order to have to incorporate the light source, a cell, 
etc. further, and harnessing the description as portable [ which a liquid crystal 
display should have essentially ] could be being finished. For this reason, 
development of the liquid crystal display of the reflective (that is, lamp for back 
lights is not built in) mold using outdoor daylight is active as a liquid crystal 
display in recent years. 

[0008] As a reflective mold liquid crystal display 41, as shown in the mimetic 
diagram of drawing 3 , what was made into the structure which carried out the 
laminating of the reflective film 31 and the 32 layers of the color filters one by 
one at the liquid crystal [ of the tooth-back substrates 30 (the substrate located in 
an observer side among the substrates of the pair which pinches liquid crystal is 
called an observer side substrate, and the substrate of an observer and the 
opposite side is called a tooth-back substrate), such as glass, ] 39, and field side 
which counters is proposed. Moreover, as shown in the mimetic diagram of 
drawing 2 , the reflective mold liquid crystal display 51 which arranged the 
reflective film 50 in the outside of the tooth-back substrate 40 is also proposed. 
[0009] In addition, according to the predetermined pattern, two or more 
formation of the pixel (it is only hereafter described as a pixel) of the light 
transmission nature by which color filters 32 and 42 were colored R (red), G 



(green), B (blue), etc. is carried out. 

[0010] As conventionally shown in drawing 2 , when arranging the reflective film 
50 out of a liquid crystal panel (substrate of the pair which pinched liquid crystal 
and was closed), that by which the reflective film formed the metal membrane on 
plastic film, the thing using a hologram, etc. are used. Moreover, as shown in 
drawing 3 , the reflective film 31 may be arranged in a panel and the thin film 
which consists of a metal directly on the tooth-back substrate 30 is formed in 
many cases at this time. The reflective film is becoming common [ arranging in a 
panel ] from viewpoints, such as current and parallax. Moreover, when making a 
front face rude, giving light-scattering nature or arranging in a panel, various 
devices, such as also giving the function as an electrode for a liquid crystal drive 
to the reflective film, are made by the reflective film. 

[0011] As a metal which forms the reflective film, the aluminum which is a metal 
with the high reflection factor of the light of a visible region was used from before. 
Improvement in the display grace of a liquid crystal display is demanded, and the 
reflection factor of an aluminum thin film was stopping however, being able to 
say it as what should not necessarily be satisfied in recent years. Moreover, 
aluminum also had the problem that a reflection factor fell further, when liquid 
crystal and a glass substrate were touched. 

[0012] For this reason, using a silver thin film as reflective film is proposed. It can 



be said that silver is excellent in the reflection factor of light as compared with 
aluminum (for example, silver is excellent in the reflection factor of light about 
10% as compared with aluminum). 

[0013] However, to silver, when the adhesion force was low and it formed on a 
substrate as a silver thin film to a substrate made from glass, plastics, etc., 
condensation and nebula (migration) might be produced with alkali metal, such 
as Na (sodium) which there is a problem of being easy to separate from a 
substrate, and was eluted from the substrate. Furthermore, under the effect of 
heat and oxygen, the silver thin film formed on the substrate with silver with high 
purity is condensed, and tends to become cloudy, therefore also has the 
problem that the reflection factor of light tends to fall, in addition a silver thin film 
exposes it, and it also has the fault of a silver sulfide and a silver oxide being 
formed in the front face of a silver thin film, and discoloring, with the direct open 
air and the configuration which touches. 

[0014] this invention persons have proposed the approach of forming the silver 
thin film used as the reflective film, after forming on a substrate the coat which 
consists of Si02 first (oxidation silicon) as a means to solve the problem 
mentioned above. Namely, Si02 formed on the substrate Diffusion of the alkali 
metal from a substrate to a silver thin film tends to be prevented by the film, and 
it is going to prevent migration generating of the silver by alkali metal. In addition, 



although there are some by which the coat of Si02 is beforehand carried out to 
the front face depending on the substrate marketed, even if it is the case where 
the substrate is used, in order to make perfect diffusion prevention of the alkali 
metal from a substrate to a silver thin film, it is Si02 to the substrate top before 
formation of a silver thin film. Membranous formation was able to be called need. 
[0015] However, Si02 Since the adhesion of the film and a silver system thin film 
is weak, it is Si02. When a silver system thin film was formed on the film, it was 
easy to produce film peeling of a silver system thin film. For this reason, this 
invention persons proposed alloying silver and using as the reflective film the 
cascade screen of the multilayer configuration which pinched the silver system 
thin film in the oxide thin film layer in order to raise the dependability (endurance) 
of the reflective film which consists of silver. Namely, Si02 formed on the 
substrate An oxide thin film layer is formed between the film and a silver system 
thin film, and it is this oxide thin film layer Si02 It considers as the adhesion layer 
for raising the adhesion of the film and a silver system thin film, and an oxide thin 
film layer is formed also on a silver system thin film, and let a top oxide thin film 
layer be the protective coat of a silver system thin film. In addition, in the 
following description, a bottom oxide layer shows the oxide thin film layer formed 
in advance of formation of a silver system thin film, and a top oxide layer says 
the oxide thin film layer formed on a silver system thin film after formation of a 



silver system thin film. 

[0016] Here, it is Si02 on a substrate. In case the film is formed, it is necessary 
to heat to a substrate. In addition, it is Si02 on a substrate at ordinary 
temperature. It is Si02 to form the film in that case, although it is possible. It is 
necessary to perform baking 300 degrees C or more to a substrate after 
membranous membrane formation. Anyway, Si02 to a substrate top Since 
heating is required for membranous membrane formation, it is Si02 to a 
substrate top. It was difficult to perform continuously membranous formation and 
formation of the cascade screen of the multilayer configuration which pinched 
the silver system thin film with the oxide thin film with one facility (equipment). 
That is, it is Si02 on a substrate. It is the same as forming the cascade screen of 
at least 4 lamination on a substrate, and it is Si02 to form the cascade screen of 
a multilayer configuration, after forming the film. In order to have to perform 
formation with the film and the cascade screen of a multilayer configuration in 2 
steps, the new problem that a facility (equipment) and a process became 
complicated and a production cost became high occurred. 
[0017] Moreover, the cascade screen of the multilayer configuration formed on 
the substrate by giving the role of the electrode for a liquid crystal drive to the 
reflective film etc. using the FOTORISO process may be etched into a 
predetermined electrode pattern configuration. However, since it was the 



multilayer configuration to which the cascade screen to etch carried out the 
laminating of the dissimilar metal at the time of etching to a predetermined 
pattern configuration, the problem that it was difficult to be generated and to etch 
the contact corrosion by dissimilar metals touching into the configuration for 
which it asks had arisen. Moreover, by side etching of the cascade screen 
produced in the case of etching, the pattern gap became thinner than the pattern 
for which it asks, and breadth, consequently an electrode pattern had also 
produced the problem that the use effectiveness of the light of the reflective film 
which served as the electrode pattern fell. 

[0018] In addition, although the description mentioned above explained per 
problem of the electrode substrate formed on the substrate by using as the 
reflective film the cascade screen which pinched the silver system thin film with 
the oxide thin film, application to a transparent electrode is also possible for the 
cascade screen (it is only hereafter described as a cascade screen) which 
pinched the silver system thin film with the oxide thin film. That is, a cascade 
screen can be used as a transparent electrode by changing suitably the 
thickness of a silver system thin film and an oxide thin film, the presentation of 
an oxide thin film, and a material, and can be applied to the transparent 
electrode substrate used for a transparency mold liquid crystal display, a solar 
battery, or EL (electroluminescence), or the electromagnetic wave shielding film. 



Also in the electrode substrate formed on the substrate by using a cascade 
screen as a transparent electrode, the same problem (it is problems, such as 
difficulty, etching into the configuration to which a facility and a process become 
complicated and a production cost becomes high and for which it asks) arises 
with having mentioned above. 
[0019] 

[Problem(s) to be Solved by the Invention] It has high dependability (endurance), 
and the place which this invention was made in view of the above trouble, and is 
made into the technical problem has good etching nature, and is to offer the 
electrode substrate which has the cascade screen of the multilayer configuration 
which pinched the silver system thin film with the oxide thin film which was 
excellent in low cost at mass-production nature. 
[0020] 

[Means for Solving the Problem] this invention persons inquire wholeheartedly 
that the above-mentioned technical problem should be solved, and result in this 
invention. 

[0021] Namely, invention concerning claim 1 is set to the electrode substrate 
which arranged at least the cascade screen which carried out the laminating of a 
bottom oxide layer, a silver system thin film, and the top oxide layer one by one 
on the substrate. Cerium oxide is used as a principal member for a bottom oxide 



layer. To this Yttrium oxide, It considers as the electrode substrate characterized 
by considering as the mixed oxide which mixed a zirconium dioxide, niobium 
oxide, an oxidation hafnium, tantalum oxide, and one or more kinds of oxides 
chosen from from among tungstic oxide. 

[0022] In the bottom oxide layer of this configuration, it will have the alkali barrier 
effectiveness of preventing the diffusion to the silver system thin film of alkali 
metal, such as Na from the substrate adhesion with a silver system thin film is 
good, and a base material. [ substrate ] Moreover, since a bottom oxide layer is 
formed with the stable ingredient which is not etched with the etching reagent 
used for a FOTORISO process, a bottom oxide layer remains in the shape of film, 
where membranes are etched and formed also at the time of patterning of a top 
oxide layer and a silver system thin film. Si02 which this formed on the substrate 
in advance of formation of a cascade screen Even if it loses a layer, alkali metal, 
such as Na, can prevent being spread from a substrate to a silver system thin 
film. In addition, since the bottom oxide layer considered as the 
above-mentioned configuration does not have conductivity, even if it remains in 
the shape of film after patterning by etching, it does not bring an electric short 
circuit to an electrode pattern. 

[0023] Subsequently, when this invention persons inquired further, consequently 
cerium oxide was used as the principal member as a bottom oxide layer and 



niobium oxide was added at least, it found out that dependability improved. 
Moreover, it finds out amorphous (amorphous) or that the diffusion to the silver 
system thin film of alkali metal, such as amorphous appearance (the shape of an 
amorphous substance), then Na from a substrate, can be prevented more firmly, 
and silver grain boundary diffusion can be prevented for a bottom oxide layer, 
and this is proposed. That is, in invention concerning claim 2, it considers as the 
electrode substrate according to claim 1 or 2 characterized by considering as the 
electrode substrate according to claim 1 characterized by making mixture to 
cerium oxide into niobium oxide at least, and using a bottom oxide layer as the 
mixed oxide of the shape of an amorphous substance or an amorphous 
substance which mixed niobium oxide at least to cerium oxide in claim 3. 
[0024] in addition, the ratio of the metal atom with which the addition of the 
niobium oxide to cerium oxide does not count an oxygen element - conversion 
- it is - 3at% (atomic ratio) - the above - desirable -- further - 5at(s)% (atomic 
ratio) - considering as the above is more desirable. However, crystallization 
generates and is not desirable if niobium oxide is added too much. For this 
reason, as for the addition of the niobium oxide to cerium oxide, it is desirable to 
set up suitably so that crystallization may not arise. 

[0025] As mentioned above, the cascade screen which carried out the 
laminating of a bottom oxide layer, a silver system thin film, and the top oxide 



layer one by one can give either light reflex nature or light transmission nature by 
changing suitably the thickness of a silver system thin film and an oxide thin film, 
the presentation of an oxide thin film, and a material. When making a cascade 
screen into light transmission nature and using for a transparent electrode, a 
cascade screen serves as high permeability, so that the optical constant 
(refractive index) of the oxide layer which it is more desirable to be high 
permeability and is used is high. When this invention persons inquire per this 
point and it uses the cascade screen concerning this invention as a transparent 
electrode, it finds out that it is desirable to make the refractive index of a bottom 
oxide layer high when obtaining high permeability, and this is proposed. That is, 
invention concerning claim 4 is taken as the electrode substrate according to 
claim 1, 2, or 3 characterized by the refractive index in 630nm of light wave 
length of a bottom oxide layer who becomes cerium oxide from the mixed oxide 
of the shape of an amorphous substance or an amorphous substance which 
mixed niobium oxide at least being 2.35 or more. 

[0026] Moreover, when using a cascade screen as an electrode pattern, it is 
necessary to etch a top oxide layer and a silver system thin film at least, and to 
process a predetermined electrode pattern configuration. However, when using 
a cascade screen as electromagnetic wave shielding film (EMI), it may be 
unnecessary, and the top oxide layer may serve as etching-proof nature, and the 



surface-electrical-resistance value of a top oxide layer may be high [ pattern 
processing to a top oxide layer ]. That is, as a cascade screen, it is required 
rather than etching nature that endurance and permeability should be more high. 
Invention concerning claim 5 was made based on this demand, and is taken as 
the electrode substrate characterized by forming a top oxide layer with the mixed 
oxide which mixed niobium oxide at least to cerium oxide like the bottom oxide 
layer. Thereby, even if it is the case where the cascade screen concerning this 
invention is used as the electromagnetic wave shielding film (EMI), it can 
consider as the electromagnetic wave shielding film of high endurance and high 
permeability. 

[0027] As mentioned above, in order for the oxide thin film (top oxide thin film) 
formed on a silver system thin film to give a role of a protective coat of a silver 
system thin film and to raise the dependability (endurance) of an electrode 
substrate, it is desirable to control metaled grain boundary diffusion between a 
silver system thin film and a top oxide thin film. Invention concerning claim 6 was 
made based on this, and is taken as the electrode substrate according to claim 1 , 
2, 3, 4, or 5 characterized by forming a top oxide layer with the oxide of the 
shape of an amorphous substance or an amorphous substance. 
[0028] Subsequently, in order to use a cascade screen as the electrode for a 
liquid crystal drive, it is desirable for the electric resistance of a top oxide thin film 



to be low. this invention persons also examined lowering the electric resistance 
of a top oxide thin film together with the improvement in dependability of the 
further electrode substrate. Consequently, when forming the top oxide thin film 
with the mixed oxide containing indium oxide and adding cerium oxide to this, it 
found out that endurance could be secured and it could consider as the thin film 
of low resistance. Moreover, in the thin film of this configuration, it finds out that 
this film is amorphous (amorphous) or that it is amorphous appearance (the 
shape of an amorphous substance), and this is proposed. 
[0029] Namely, it considers as the electrode substrate according to claim 1, 2, 3, 
4, or 6 characterized by forming a top oxide layer with the oxide containing 
indium oxide in claim 7. Moreover, in claim 8, it considers as the electrode 
substrate according to claim 1, 2, 3, 4, 6, or 7 characterized by forming a top 
oxide layer with the oxide which contained cerium oxide in indium oxide. 
[0030] Subsequently, when using as the reflective film the cascade screen 
formed on a substrate, it is desirable to make high the rate of a light reflex of a 
top oxide layer. When this invention persons also examined this point and the 
top oxide layer was formed by 10nm or less of thickness, they found out that a 
high reflection factor was obtained, having a function as a protective coat to a 
silver system thin film. That is, in claim 9, it considers as the electrode substrate 
according to claim 1, 2, 3, 6, 7, or 8 characterized by setting thickness of a top 



oxide layer to 10nm or less. 

[0031] Subsequently, it found the desirable thing that the thickness of a bottom 
oxide layer sets to 8nm or more for this invention persons 1 preventing more firmly 
the diffusion to the silver system thin film of alkali metal, such as Na from a 
substrate. That is, in claim 10, it considers as the electrode substrate according 
to claim 1, 2, 3, 6, 7, 8, or 9 characterized by setting thickness of a bottom oxide 
layer to 8nm or more a premise [ considering as the cascade screen which gave 
light reflex nature ]. 

[0032] On the other hand, in order to use the cascade screen concerning this 
invention as the light transmission film and to consider as a transparent 
electrode With the oxide which mixed niobium oxide at least to cerium oxide, a 
bottom oxide layer Moreover, a top oxide layer is formed with the oxide which 
mixed cerium oxide at least to indium oxide. And setting [ the thickness of a 
bottom oxide layer ] thickness of 8nm - 25nm and a top oxide layer to 25nm - 
45nm for the thickness of 25nm - 40nm and a silver system thin film layer finds 
out a suitable thing experientially, and this is proposed. It can consider as the 
cascade screen of the high permeability in considering as this configuration. 
That is, it is invention concerning claim 11. The graph of. the spectral 
transmittance of an example of the cascade screen concerning invention of 
claim 11 is shown in drawing 5 (the curve A in drawing 5 ). The cascade screen 



concerning this invention used by drawing 5 is the bottom oxide layer (an oxygen 
element is made into no count) which added niobium oxide to cerium oxide, a 
cerium - niobium - atomic conversion - 15at(s)% - the thickness of the added 
mixed oxide 32nm The thickness of a silver system thin film layer (gold 1.0at(s)% 
and copper 0.5at(s)% included silver alloy) 12nm, The top oxide layer of the 4 
yuan system which mixed cerium oxide, the tin oxide, and titanium oxide to 
indium oxide (by the atomic conversion made into no count, an oxygen element) 
Thickness of the mixed oxide which made tin 3at(s)% 8.5at(s)% and made 
titanium the remainder indium for the cerium 0.5at(s)% is set to 39nm. In addition, 
the oxide layer of the 4 yuan system mentioned above in drawing 5 for the 
comparison (by the atomic conversion made into no count, an oxygen element) 
For tin titanium 3at(s)% 8.5at(s)% 0.5at(s)%, [ a cerium ] The mixed oxide made 
into the remainder indium is doubling and describing the graph of the spectral 
transmittance of the cascade screen (for the thickness of a mixed oxide, the 
thickness of 34nm and a silver system thin film is 12nm respectively) which 
pinched the silver system thin film layer (gold 1.0at(s)% and copper 0.5at(s)% 
included silver alloy) (the curve B in drawing 5 ). 

[0033] Subsequently, this invention persons also examined suitable thickness at 
the time of applying the cascade screen concerning this invention to the 
electromagnetic wave shielding film (EMI) which the need that pattern 



processing to a top oxide layer is unnecessary, and a top oxide layer is low 
resistance does not have, either. Consequently, forming a top oxide layer with 
the mixed oxide which mixed niobium oxide at least to cerium oxide like the 
bottom oxide layer, and setting [ the thickness of a bottom oxide layer ] thickness 
of 8nm - 25nm and a top oxide layer to 25nm - 40nm for the thickness of 25nm - 
40nm and a silver system thin film layer finds out a suitable thing experientially, 
and this is proposed. That is, it is invention concerning claim 12 and can 
consider as the suitable cascade screen for the electromagnetic wave shielding 
film (EMI) with low high permeability and internal resistance by considering as 
the cascade screen of this configuration. The graph of the spectral transmittance 
of an example of the cascade screen concerning invention of claim 12 is shown 
in drawing 6 (the curve C in drawing 6 ). In addition, the cascade screen 
concerning this invention used by drawing 6 The oxide which mixed niobium 
oxide to cerium oxide (an oxygen element is made into no count) a cerium - 
niobium ~ atomic conversion - 15at(s)% -- the thickness of the bottom oxide 
layer which consists of an added mixed oxide 32nm The thickness of a silver 
system thin film layer (gold 1.0at(s)% and copper 0.5at(s)% included silver alloy) 
12nm, Thickness of the top oxide layer which becomes cerium oxide from the 
oxide (making an oxygen element into no count a cerium niobium atomic 
conversion 15at(s)% added oxide) which mixed niobium oxide is set to 30nm. In 



addition, the oxide layer of the 4 yuan system mentioned above in drawing 6 for 
the comparison (by the atomic conversion made into no count, an oxygen 
element) For tin titanium 3at(s)% 8.5at(s)% 0.5at(s)%, [ a cerium ] The mixed 
oxide made into the remainder indium is doubling and describing the graph of 
the spectral transmittance of the cascade screen (for the thickness of a mixed 
oxide, the thickness of 34nm and a silver system thin film is 12nm respectively) 
which pinched the silver system thin film layer (gold 1.0at(s)% and copper 
0.5at(s)% included silver alloy) (the curve D in drawing 6 ). 
[0034] Subsequently, in the cascade screen which pinches a silver system thin 
film layer by the oxide layer, in order to stabilize the silver which is easy to move 
(prevention of the migration of a silver system thin film sake), the alloy element 
exceeding 3at% (atomic ratio) is added to silver in many cases. However, in this 
invention, since the silver system thin film layer is pinched by the oxide layer 
mentioned above, also in manufacture processes, such as photolithography, it is 
stabilized and the substrate in which the cascade screen was formed can be 
poured. For this reason, the addition of the metal to silver is stopped to the 
minimum, and it becomes possible to make conductivity higher, namely, the 
silver alloy which made either [ at least ] gold or copper contain a silver system 
thin film in claim 13 - carrying out the content of gold or copper - 3at(s)% 
(atomic ratio) - it considers as the electrode substrate according to claim 1, 2, 3, 



4, 5, 6, 7, 8, 9, 10, 11, or 12 characterized by considering as the following. 
[0035] Subsequently, in claim 14, it is the manufacture approach of an electrode 
substrate according to claim 13 from said claim 1. After forming at least the 
cascade screen which carried out the laminating of a bottom oxide layer, a silver 
system thin film, and the top oxide layer one by one on a substrate using the 
sputtering method, It considers as the manufacture approach of the electrode 
substrate characterized by making a silver system thin film and a top oxide layer 
into a predetermined pattern configuration at least which removed the bottom 
oxide layer using a FOTORISO process. 
[0036] 

[Embodiment of the Invention] Below, based on a drawing, it explains about an 
example of the gestalt of operation of this invention. 

(Example 1) As shown in drawing 1 , the electrode substrate 1 concerning this 
example 1 forms the cascade screen 5 on the soda glass substrate 10 with 
which the coat of Si02 (oxidation silicon) was carried out to the front face. By the 
sputtering method, after a cascade screen 5 carries out laminating membrane 
formation of the bottom oxide layer 2, the silver system thin film 3, and the top 
oxide layer 4 one by one, it is formed in the predetermined pattern configuration. 
In addition, it sets to this example 1 and is the thickness of 50nm and the silver 
system thin film 3 about the thickness of the bottom oxide layer 2. Thickness of 



150nm and the top oxide layer 4 It could be 8.5nm. 

[0037] at% of the metal atom (atomic ratio) which the bottom oxide layer 2 uses 
cerium oxide as a principal member, and does not include an oxygen atom in a 
number here at this - niobium oxide - 15at(s)% - it is what was added and 
formed. Moreover, the top oxide layer 4 considered as the mixed oxide which 
consists of indium oxide and cerium oxide, and making indium oxide, the 
presentation made cerium oxide 33.3at(s)% (atomic ratio) 66.7at(s)% (atomic 
ratio) only by at% of the metal atom (atomic ratio) which does not include an 
oxygen atom in a number. Subsequently, the silver system thin film 3 is what 
was formed with the silver alloy which added gold and copper to silver, and the 
presentation of a silver alloy is silver 98.5at% (atomic ratio) and gold. 1.0at% 
(atomic ratio), copper It could be 0.5at% (atomic ratio). 

[0038] Subsequently, the electrode substrate 1 concerning this example 1 was 
manufactured in the following manufacture processes. That is, after performing 
cleaning, washing, and desiccation processing to a glass substrate 10, the glass 
substrate 10 was thrown in in the sputtering system, and evacuation of the inside 
of equipment was carried out. 

[0039] It is Ar (argon) gas and 02 in the phase in which the degree of vacuum in 
a sputtering system became 5x10 to 4 Pa. Gas (oxygen) was introduced and the 
gas pressure in a sputtering system was adjusted to 0.35Pa. At this time, 02 in 



introductory gas (oxygen) was adjusted so that it might consider as 10% 
(installation [ as opposed to / For example, / introductory Ar gas 100SCCM ] 02 
gas 10SCCM(s) comparatively) at 02% in introductory gas. Subsequently, the 
electrical potential difference was impressed to the mixed oxide (cerium oxide 
and niobium oxide) target considered as the above-mentioned presentation after 
introducing the above-mentioned gas, and the bottom metallic-oxide thin film 2 
was formed in the substrate 10 in RF (RF) sputtering. 

[0040] Discharge and installation of gas were suspended in the phase which 
formation of the bottom metallic-oxide thin film 2 ended, and the inside of a 
sputtering system was exhausted to the 5x10 to 4 Pa degree of vacuum. 
Subsequently, Ar gas is introduced in a sputtering system and it is gas pressure. 
It adjusted so that it might be set to 0.4Pa, and the electrical potential difference 
was impressed to the silver alloy (silver, gold, copper) target considered as the 
above-mentioned presentation, and the silver system thin film 3 was formed in 
DC (direct current) sputtering. 

[0041] Discharge and installation of gas were suspended in the phase which 
formation of the silver system thin film 3 ended, and the inside of a sputtering 
system was exhausted to the 5x10 to 4 Pa degree of vacuum. Subsequently, Ar 
(argon) gas and 02 Gas (oxygen) was introduced and the gas pressure in a 
.sputtering system was adjusted to 0.35Pa. At this time, it adjusted so that 02 



capacity (oxygen) in introductory gas might be made into 0.75% (installation [ as 
opposed to / For example, / introductory Ar gas 100SCCM ] 02 gas 
0.75SCCM(s) comparatively). Subsequently, the electrical potential difference 
was impressed to the mixed oxide (indium oxide and cerium oxide) target 
considered as the above-mentioned presentation after introducing the 
above-mentioned gas, the top metallic-oxide thin film 4 was formed in DC (direct 
current) sputtering, and it considered as the cascade screen of 3 lamination. 
[0042] In addition, heating to a substrate 10 was not performed during the 
membrane formation processing mentioned above, but membrane formation 
was performed continuously, with the vacuum maintained. 
[0043] The cascade screen mentioned above was formed as reflective film, and 
the rate of a light reflex was 88% or more and a high reflection factor on the 
wavelength (400 to 700 nm) of a visible region, and sheet resistivity values were 
0.28ohms / **, and low resistance. 

[0044] Subsequently, the following FOTORISO processes were performed to the 
cascade screen obtained in the manufacture process mentioned above, and it 
considered as the cascade screen 5 which has a predetermined pattern 
configuration. First, after applying an optical photopolymer (positive resist) in 1 
micrometer of thickness with a spinner on the cascade screen obtained in the 
manufacture process mentioned above, oven performed 90 degrees C and 



desiccation for 20 minutes. 

[0045] Subsequently, after the aligner performed pattern exposure to the optical 
photopolymer using the photo mask for exposure which has a predetermined 
pattern, negatives were developed with the alkali developer (10 % of the weight 
of potassium hydroxides). Dissolution removal of the optical photopolymer part 
by which pattern exposure was carried out was carried out by this, and the 
optical photopolymer pattern was formed in the predetermined cascade screen 
part. Oven performed 90 degrees C and desiccation for 20 minutes again after 
development. 

[0046] Subsequently, it etched using the etching reagent which mixed the 
sulfuric acid, the nitric acid, and the acetic acid for etching of a cascade screen 
by being immersed for about 30 seconds into the etching reagent of 40 degrees 
C of solution temperature (that is, dissolution removal of the cascade screen part 
exposed from the optical photopolymer pattern was carried out by etching). In 
addition, at the time of etching, the bottom oxide layer 2 was not etched but 
remained in the shape of film in the condition at the time of membrane formation. 
[0047] After etching, after carrying out an optical exposure, frilling of the optical 
photopolymer pattern was carried out to the whole substrate using alkali frilling 
liquid (1 % of the weight of potassium hydroxides). To subsequently, a substrate 
180 degrees C and desiccation of 1 hour were performed, and the cascade 



screen 5 (reflector) used as the predetermined configuration pattern was 
obtained. 

[0048] Side etching in the case of etching is suppressed small, and the gap 
(adjoining inter-electrode distance) of the electrode pattern formed by etching 
was able to do narrowly the cascade screen 5 obtained by this example 1 with 
about 6 micrometers. That is, width of face of the part small [ side ] and made 
and an electrode pattern could be made large, and it became possible to reflect 
light effectively. Moreover, although the electrode substrate 1 obtained by this 
example 1 was covered over the wiring inspection machine and the electric short 
circuit between electrode patterns (short) was inspected, the short-circuit 
between the electrode patterns by the bottom oxide layer 2 which remained 
without being etched was not accepted. 

[0049] (Example 2) The electrode substrate 1 concerning this example 2 forms 
the cascade screen 5 like the above-mentioned example 1 on the soda glass 
substrate 10 with which the coat of Si02 (oxidation silicon) was carried out to the 
front face. By the sputtering method, after a cascade screen 5 carries out 
laminating membrane formation of the bottom oxide layer 2, the silver system 
thin film 3, and the top oxide layer 4 one by one, it is formed in a predetermined 
pattern configuration. In addition, it sets to this example 2 and is the thickness of 
50nm and the silver system thin film 3 about the thickness of the bottom oxide 



layer 2. Thickness of 150nm and the top oxide layer 4 It could be 3.5nm. 
[0050] at% of the metal atom (atomic ratio) which the bottom oxide layer 2 uses 
cerium oxide as a principal member, and does not include an oxygen atom in a 
number at this - niobium oxide - 15at(s)% - it is what was added and formed. 
Moreover, the top oxide layer 4 considered as the mixed oxide which consists of 
indium oxide and cerium oxide, and making indium oxide, the presentation made 
cerium oxide 33.3at(s)% (atomic ratio) 66.7at(s)% (atomic ratio) only by at% of 
the metal atom (atomic ratio) which does not include an oxygen atom in a 
number. Subsequently, the silver system thin film 3 is what was formed with the 
silver alloy which added gold and copper to silver, and the presentation of a 
silver alloy is silver 98.5at% (atomic ratio) and gold. 1.0at% (atomic ratio), 
copper It could be 0.5at% (atomic ratio). 

[0051] Subsequently, the electrode substrate 1 concerning this example 2 was 
manufactured in the following manufacture processes. That is, first, after 
performing cleaning, washing, and desiccation processing to a glass substrate 
10, the glass substrate 10 was thrown in in the sputtering system. The inside of 
the sputtering system used by this example 2 is divided into three rooms which 
continued horizontally. Each part store is arranged with predetermined spacing, 
and is also performing shielding and the device of exhaust air so that processing 
in the room where the contamination under membrane formation mentioned later 



adjoined may not be affected. Moreover, evacuation of the inside of a sputtering 
system after throwing in a glass substrate 10 is carried out, it introduces Ar gas 
in the phase in which the degree of vacuum became 5x10 to 4 Pa, and the inside 
of a sputtering system It adjusted so that it might be set to 0.4Pa. 
[0052] Level conveyance of the glass substrate 10 thrown in in the sputtering 
system is carried out on the tray 48 for conveyance, and it moves at a fixed rate 
in each part store in a sputtering system. The bottom metal oxide layer 2, the 
silver system thin film 3, and the top metal oxide layer 4 are formed one by one 
in each part store in that case. 

[0053] When a substrate 10 passed through the part I indoor in a sputtering 
system, the electrical potential difference was impressed to the mixed oxide 
(cerium oxide and niobium oxide) target of the above-mentioned presentation 
installed in a part I indoor, and the bottom oxide layer 2 was formed in RF (RF) 
sputtering. When a substrate 10 passed through a part II indoor similarly, the 
electrical potential difference was impressed to the silver alloy (silver, gold, and 
copper) target considered as the above-mentioned presentation, and the silver 
system thin film 3 was formed in DC (direct current) sputtering. Subsequently, 
when a substrate 10 passed through a part III indoor, the electrical potential 
difference was impressed to the mixed oxide (indium oxide and cerium oxide) 
target considered as the above-mentioned presentation, and the top oxide layer 



4 was formed in DC (direct current) sputtering. In addition, in case an oxide layer 
is formed, it adds to Ar gas a part I indoor and a part III indoor, and is 02. Gas is 
introduced. Part I indoor 027% (as opposed to introductory Ar gas 100SCCM) 
Rate of gas Installation 02 Gas 7SCCM carries out comparatively and it is part 
III indoor 02. Rate of gas It considered as 0.75 % (installation 02 to introductory 
Ar gas 100SCCM gas 0.75SCCM(s) comparatively). Under the membrane 
formation to a substrate 10 and a substrate 10 are to the substrate 10 after 
supposing no heating and performing laminating membrane formation 
mentioned above. 180 degrees C and BEKU of 1 hour were performed. 
[0054] The cascade screen of 3 lamination obtained by this example 2 was 
formed as reflective film, and the rate of a light reflex was 90% or more and a 
high reflection factor on the wavelength (400 to 700 nm) of a visible region, and 
sheet resistivity values were 0.27ohms / **, and low resistance. 
[0055] (Example 3) As shown in drawing 7 , the electrode substrate 71 
concerning this example 3 has the cascade screen 75 formed at the 
predetermined configuration pattern by the sputtering method on the soda glass 
substrate 80 with which the coat of Si02 (oxidation silicon) was carried out to the 
front face, after carrying out laminating membrane formation of the bottom oxide 
layer 72, the silver system thin film 73, and the top oxide layer 74 one by one. In 
addition, in this example 3, thickness of 12nm and the top oxide layer 74 was set 



[ the thickness of the bottom oxide layer 72 ] to 39nm for the thickness of 32nm 
and the silver system thin film 73. 

[0056] at% of the metal atom (atomic ratio) which the bottom oxide layer 72 uses 
cerium oxide as a principal member, and does not include an oxygen atom in a 
number at this - niobium oxide - 15at(s)% - it is what was added and formed. 
Moreover, the top oxide layer 74 considered as the mixed oxide which consists 
of indium oxide and cerium oxide, and making indium oxide, the presentation 
made cerium oxide 33.3at(s)% (atomic ratio) 66.7at(s)% (atomic ratio) only by 
at% of the metal atom (atomic ratio) which does not include an oxygen atom in a 
number. Subsequently, the silver system thin film 73 is what was formed with the 
silver alloy which added gold and copper to silver, and the presentation of a 
silver alloy is silver 98.5at% (atomic ratio) and gold. 1.0at% (atomic ratio), 
copper It could be 0.5at% (atomic ratio). 

[0057] Subsequently, the electrode substrate 71 concerning this example 3 was 
manufactured in the following manufacture processes. That is, first, after 
performing cleaning, washing, and desiccation processing to a glass substrate 
80, the glass substrate 80 was thrown in in the sputtering system. The inside of 
the sputtering system used by this example 3 is divided into three rooms which 
continued horizontally. Each part store is arranged with predetermined spacing, 
and is also performing shielding and the device of exhaust air so that processing 



in the room where the contamination under membrane formation mentioned later 
adjoined may not be affected. Moreover, evacuation of the inside of a sputtering 
system after throwing in a glass substrate 80 is carried out, it introduces Ar gas 
in the phase in which the degree of vacuum became 5x10 to 4 Pa, and the inside 
of a sputtering system It adjusted so that it might be set to 0.4Pa. 
[0058] Level conveyance of the glass substrate 80 thrown in in the sputtering 
system is carried out on the tray for conveyance, and it moves at a fixed rate in 
each part store in a sputtering system. The bottom metal oxide layer 72, the 
silver system thin film 73, and the top metal oxide layer 74 are formed one by 
one in each part store in that case. 

[0059] When a substrate 80 passed through the part I indoor in a sputtering 
system, the electrical potential difference was impressed to the mixed oxide 
(cerium oxide and niobium oxide) target of the above-mentioned presentation 
installed in a part I indoor, and the bottom oxide layer 72 was formed in RF (RF) 
sputtering. When a substrate 80 passed through a part II indoor similarly, the 
electrical potential difference was impressed to the silver alloy (silver, gold, and 
copper) target considered as the above-mentioned presentation, and the silver 
system thin film 73 was formed in DC (direct current) sputtering. Subsequently, 
when a substrate 80 passed through a part III indoor, the electrical potential 
difference was impressed to the mixed oxide (indium oxide and cerium oxide) 



target considered as the above-mentioned presentation, and the top oxide layer 
74 was formed in DC (direct current) sputtering. In addition, in case an oxide 
layer is formed, it adds to Ar gas a part I indoor and a part III indoor, and is 02. 
Gas is introduced. The part I indoor percentage of 02 gas is 10% (as opposed to 
introductory Ar gas 100SCCM). Installation 02 10SCCM(s) carry out gas 
comparatively and it is part III indoor 02. Rate of gas It considered as 0.75 % 
(installation 02 to introductory Ar gas 100SCCM gas 0.75SCCM(s) 
comparatively). In addition, to a substrate 80, it did not heat during the 
membrane formation to a substrate 80. 

[0060] Subsequently, the following FOTORISO processes were performed to the 
cascade screen obtained in the manufacture process mentioned above, and it 
considered as the cascade screen 75 which has a predetermined pattern 
configuration. First, after applying an optical photopolymer (positive resist) in 1 
micrometer of thickness with a spinner on the cascade screen obtained in the 
manufacture process mentioned above, oven performed 90 degrees C and 
desiccation for 20 minutes. 

[0061] Subsequently, after the aligner performed pattern exposure to the optical 
photopolymer using the photo mask for exposure which has a predetermined 
pattern, negatives were developed with the alkali developer (0.75 % of the 
weight of potassium hydroxides). Dissolution removal of the optical 



photopolymer part by which pattern exposure was carried out was carried out by 
this, and the optical photopolymer pattern was formed in the predetermined 
cascade screen part. Oven performed 90 degrees C and desiccation for 30 
minutes again after development. 

[0062] Subsequently, it etched using the acid etching reagent which mixed water 
with a sulfuric acid, a nitric acid, and phosphoric acid for etching of a cascade 
screen by being immersed for about 30 seconds into the etching reagent of 40 
degrees C of solution temperature (that is, dissolution removal of the cascade 
screen part exposed from the optical photopolymer pattern was carried out by 
etching). In addition, at the time of etching, the bottom oxide layer 72 was not 
etched but remained in the shape of film in the condition at the time of 
membrane formation. 

[0063] After etching, after carrying out an optical exposure, frilling of the optical 
photopolymer pattern was carried out to the whole substrate using alkali frilling 
liquid (1 % of the weight of potassium hydroxides). To subsequently, a substrate 
180 degrees C and desiccation of 1 hour were performed, and the cascade 
screen 75 used as the predetermined configuration pattern was obtained. 
[0064] It forms as a transparent electrode, side etching in the case of etching is 
suppressed small, and the gap (adjoining inter-electrode distance) of an 
electrode pattern was able to do narrowly the cascade screen 75 obtained by 



this example 3 with about 8 micrometers. Moreover, although the electrode 
substrate 71 obtained by this example 3 was covered over the wiring inspection 
machine and the electric short circuit between electrode patterns (short) was 
inspected, the short-circuit between the electrode patterns by the bottom oxide 
layer 72 which remained without being etched was not accepted. 
[0065] The light transmittance of the cascade screen 75 of 3 lamination obtained 
by this example 3 was 80% or more and high permeability on the wavelength 
(400 to 700 nm) of a visible region, and sheet resistivity values were 2.6ohms / **, 
and low resistance. 

[0066] As mentioned above, although explained per example of the operation 
gestalt of this invention, it cannot be overemphasized that the operation gestalt 
of this invention is not limited to the explanation and the drawing which were 
mentioned above, and various deformation may be performed based on the 
meaning of this invention. 
[0067] 

[Effect of the Invention] As described in the term mentioned above (Prior art), in 
order to form a silver system thin film on substrates, such as a glass plate, to 
consider as an electrode substrate conventionally and to prevent the migration 
of the silver by diffusion of the alkali metal from a substrate, it is Si02 on a 
substrate beforehand. After forming a layer, the silver system thin film was 



formed. However, it is Si02 in that case. Since the adhesion of a layer and a 
silver system thin film is bad, it is Si02. Formation of the adhesion layer which 
consists of an oxide thin film was needed between the layer and the silver 
system thin film. Therefore, in the conventional electrode substrate, the 
manufacture process became complicated and the manufacturing cost was high. 
Moreover, after forming on a substrate the cascade screen which pinched the 
silver system thin film with the oxide thin film, when the FOTORISO process 
performed pattern NINGU that a cascade screen should be used as a 
predetermined pattern, the problem that it was difficult to be generated and to 
etch the contact corrosion by contact of dissimilar metals into the configuration 
for which it asks had arisen. 

[0068] However, the electrode substrate of this invention forms the bottom oxide 
layer which forms a cascade screen with the mixed oxide which uses cerium 
oxide as a principal member. For this reason, a bottom oxide layer will have the 
alkali barrier effectiveness of preventing the diffusion to the silver system thin 
film of alkali metal, such as Na from a substrate, and is Si02 to a substrate top. 
Formation of a layer is made unnecessary. That is, according to this invention, it 
is Si02 to a substrate top. The part and the simple electrode substrate of 
lamination which made formation of a layer unnecessary can be offered. That is, 
according to this invention, offer of an electrode substrate with a low 



manufacturing cost is attained. Moreover, when making into a pattern 
configuration predetermined in a FOTORISO process the cascade screen 
formed on the substrate, even if a top oxide layer and a silver system thin film 
are etched, a bottom oxide layer is stable and is not etched. Moreover, since the 
bottom oxide layer has good adhesion with a silver system thin film, it can obtain 
the accurate electrode pattern by which side etching produced in the case of 
etching was prevented. That is, according to this invention, it becomes possible 
to offer a good electrode substrate also in the field of quality. 
[0069] 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The cross-section explanatory view showing the important section of 
one example of the electrode substrate of this invention. 
[Drawing 2] The cross-section explanatory view showing an example of a 
reflective mold liquid crystal display. 

[Drawing 3] The cross-section explanatory view showing other examples of a 
reflective mold liquid crystal display. 



[Drawing 4] The cross-section explanatory view showing an example of the 
transparent electrode substrate used for a liquid crystal display. 
[Drawing 5] The graphical representation showing an example of the spectral 
transmittance of the cascade screen in connection with the electrode substrate 
of this invention. 

[Drawing 6] The graphical representation showing other examples of the spectral 
transmittance of the cascade screen in connection with the electrode substrate 
of this invention. 

[Drawing 7] The cross-section explanatory view showing the important section of 
other examples of the electrode substrate of this invention. 
[Description of Notations] 

1 71 Electrode substrate 

2 72 Bottom oxide layer 

3 73 Silver system thin film 

4 74 Top oxide layer 

5 75 Cascade screen 
9 Electrode Substrate 
10, 20, 26, 80 Substrate 

21 Transparent Electrode Plate 
22, 32, 42 Color filter 



23 Transparent Electrode 

24 Orientation Film 

25 Protective Layer 
27 Light-shielding Film 

30 40 Substrate 

31 50 Reflective film 

33 43 Overcoat layer 

34 36 Transparent electrode 

35 TFT (Thin Film Transistor) 

38 AG (Acid Resisting) Film 

39 49 Liquid crystal 

41 51 Liquid crystal display 

44 46 Transparent electrode 

45 48 Polarization film 
47 Glue Line 



